Ga 2 O 3 , Zn(NO 3 ) 2 ·6H 2 O, Cr(NO 3 ) 3 ·9H 2 O, ammonium hydroxide, hydrochloride acid, and concentrated nitric acid were all analytical reagents and were used as they were received. Ga(NO 3 ) 3 solution was prepared by dissolving Ga 2 O 3 in 1:1 concentrated nitric acid and this was followed by air drying it at 105 o C in order to remove excess amounts of nitric acid and to be re-dissolved in deionized water. 1 mol/L Zn(NO 3 ) 2 , 2 mol/L Ga(NO 3 ) 3 , 4 mmol/L Cr(NO 3 ) 3 were stored as the precursor solutions here. A small amount of nitric acid was used to prevent the hydrolysis of Ga(NO 3 ) 3 .
S3
For the dispersion in the cell culture medium, 200 µL ZGC-1 storage solution was added into 5 mL of cell culture medium. A clear solution can be obtained after a brief ultrasonic mixing. Polyethylenimine (PEI) (positively charged polymer) can be adsorbed onto the crystal surface of ZGC due to the electrostatic interaction with the negatively charged ZGC nanocrystals, forming PEI modified ZGC (ZGC-PEI). In brief, 1 mL of ZGC stored solution was added to 10 mL of 1 mM of HCl solution, and was stirred for 30 min. 1 mL of PEI solution (20%, wt) was then rapidly added as stirring vigorously. After being diluted with excess isopropanol, The ZGC-PEI can be collected by centrifugation. The ZGC-PEI was redispersed in deionized water during the process of ultrasonic dispersion. ZGC-1 was also able to be modified with BSA. 1 mL of ZGC-1 solution (4 mg/mL) was added into 10 mL of BSA solution (1% by weight) drop by drop under stirring followed by 30 min stirring. BSA modified ZGC-1 (ZGC-BSA) was collected by centrifugation and then redispersed in 10 mL of DI water after a brief ultrasonic dispersion.
The synthesis of ZGC-2
ZGC-2 was synthesized for purposes of comparison according to a Ref 1. In brief, 1 mmol of Zn(NO 3 ) 2 , 2 mmol of Ga(NO 3 ) 3 , 0.004 mmol Cr(NO 3 ) 3 were mixed together as stirring vigorously. The total volume was adjusted to 10 mL by adding deionized water. The concentrated ammonium hydroxide (28%) solution (about 1 mL) was rapidly added in order to adjust the pH to 7.5. The mixture was sealed in a Teflonlined autoclave at 120 o C for 24 hours. The resulting precipitate has no PL properties and was sintered at 750 o C via a solid-state-reaction for 5 hours. A small amount of 5 mM NaOH solution was added to the powder product to form a slurry and this was followed by wet grinding for 1 hour with a mortar and pestle. The product was washed by ethanol (90%) and then dried at 60 o C.
The synthesis of ZGC-3 by using a hydrothermal post-treatment
The as-synthesized ZGC-2 was mixed with an ammonium aqueous solution (pH9~9.5) and sealed in an autoclave, the latter of which underwent a hydrothermal procedure at 220 o C for 10 hours. The as-synthesized ZGC-3 was centrifuged and dried at 80 o C.
Imaging
A white LED (5000 lumen, CREE-T6) was used as the light source in all of the imaging experiments. For the in S4 vitro experiment, 50 mg of the ZGC sample was put in one well of a black 96-well-plate. This plate was exposed to the LED for 30 s and then put into the IVIS 100 imaging system in order to detect the PL signal. The in vivo imaging was performed after the subcutaneous injection of the sample dispersion (50 µL, 2 mg/mL) and 30 s of in situ LED excitation. The in vivo simulated deep tissue recharging and imaging was performed by covering the subcutaneous injection site with a 1-cm pork slab. The imaging was performed right after 30 s of in situ LED excitation.
Characterization
The X-ray powder diffraction (XRD) was performed on a Panalytical X'pert PRO diffractometer that was equipped with Cu Kα radiation (λ = 1.5418 Å). The morphology of the samples was examined using a transmission electron microscope (TEM, Techni) at accelerating voltages of 5 kv and 800 kv. The energydispersive X-ray spectroscopy (EDS) was obtained on the FESEM at an accelerating voltage of 30 kv. High resolution TEM (HRTEM) images were performed using a JEM-1200EX II transmission electron microscope.
The spectra and lifetimes of the samples were tested via the usage of powder samples. The photoluminescence spectra and decay curves were measured using a fluorospectrophotometer (FluoroMax-3, HORIBA, USA).
The sample in the detection of the spectra and decay curves were dispersed in water, 4 mg/mL. The hydrodynamic size distributions were measured five times for each sample using a Zetasizer (Malvern, 3000HS), average results were used as the mean hydrodynamic particle size. The Scherrer equation can be written as:
where:
• τ is the mean particle size;
• K = 0.9;
• λ is the X-ray wavelength;
• β is the line broadening at half the maximum intensity (FWHM),
• θ is the Bragg angle.
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